The purpose of this research was to ascertain the size and scope of employment at US commercial service airports (CSAs) by: (1) determining the number of full-time and part-time employees employed directly by the operating entities of CSAs; (2) determining the total number of employees employed at these CSAs, including those working not only for airport operators, but also for airport tenants; and (3) comparing the findings to figures found in literature. A literature review was conducted, and all 510 US CSAs were contacted by phone and/or mail and asked to complete a five-question survey. A response rate of 95.1% (n = 485) was obtained. Survey results indicate there are 45,067 full-time and 2,558 part-time employees directly employed by commercial service airport operators. Additionally, when airport tenants are taken into account, survey results indicate 1,154,660 people are employed at CSAs. This study provides more detailed airport employment data than that which is available in current sources, such as the US Department of Labor. It also provides a larger sample size and more comprehensive analysis than previous recent studies, such as the one reported in the November/December issue of Airport Magazine.
INTRODUCTION AND PURPOSE
There are 19,576 landing sites in the United States as of January 2004 (Federal Aviation Administration [FAA] , Report to Congress, p. 1). However, only 510 of these airports are classified as commercial service airports (CSAs). CSAs are defined in the Federal Aviation Administration's (FAA) National Plan of Integrated Airport Systems (NPIAS) as "public airports receiving scheduled passenger service and having 2,500 or more enplaned passengers per year" (FAA, Report to Congress, p. 5) . These CSAs are economic engines for their surrounding communities.
Because industry-specific employment data can be used to gauge the well-being of any given industry, it is important to remain up-to-date with employment numbers and trends. The total impact of civil aviation on the US economy exceeds $900 billion annually, which represents approximately 9% of the nation's gross domestic product (Dri-Wefa, 2002, p.4) . CSAs are a vital part of the aviation industry; therefore, tracking employment at these airports is one way to judge the state of the industry. However, a complete data set regarding employment at individual CSAs could not be found in the extant literature. Because an extensive data set regarding the number of employees employed directly by operating entities and by tenants of individual CSAs is not available on a nationwide basis, further study is warranted.
Therefore the purposes of this study are:
1. To conduct a literature review of sources available on airport employment to provide a more complete understanding of the data currently available related to CSA employment. 2. To conduct a survey of the size and scope of employment at CSAs by:
• determining the total number of employees directly employed by operating entities of CSAs.
• determining the total number of employees employed at these CSAs, including those working not only for airport operators, but also for airport tenants such as airlines, concessionaires, and freight forwarders.
Definitions
Throughout this report, the following definitions were used:
1. Commercial service airport -"Public airports receiving scheduled passenger service and having 2,500 or more enplaned passengers per year" (FAA, Report to Congress, p. 5) 2. Enplaned passengers -See enplanements
• documents that provide individual airport operating entity employment figures.
• documents that provide total on-airport employment figures.
• national studies that provide broad-based airport employment statistics.
Literature Reporting Employment by Airport Operating Entity
Sources that provide CSA operating entity employment data on an airport-by-airport basis include state and local economic impact studies and individual airport Web sites. Some states have compiled data regarding CSA operating entity employment in state aviation studies. A statewide airport analysis completed for the North Carolina Department of Transportation, for example, reported both full and part-time employees employed by the airport operator (Hartgen, Bondurant, Dakai, Morris, & Stuart, 1997) ; as is the case with many such studies, this report discussed not only CSAs, but also general aviation airports.
In addition, economic impact statements conducted for individual airports may include CSA operating entity employee counts. An economic impact report summary carried out by San Jose International Airport revealed that 194 people were employed by the airport's administration (San Jose International Airport, 1986, p. 3) .
Furthermore, several CSAs list operating entity employment figures on their respective Web sites. These statistics are often found on Web pages titled "Airport Facts," "Fast Facts," or "About the Airport." For instance, Lambert St. Louis International Airport's Web site stated that the airport employs 550 City of St. Louis employees (General Information about Lambert, p. 6) . Other Web sites, such as that of Baltimore/Washington International Airport, offered operating entity employment figures for the number of allocated positions as well as the number of filled positions (General Statistics BWI Facts and Figures, Employment section) . It is not only the large hub airports that list employment information; even smaller airports, like Gallatin Field in Bozeman, Montana, provide their operating entity employment figure (Gallatin Field Airport Fact Sheet, 2004, Employment section) .
Because of the dynamic nature of Web pages, it is straightforward to obtain up-to-date airport employment figures, provided that CSAs update their Web pages on a regular basis. However, a significant number of CSAs do not provide operating entity employment information on their Web pages, and some do not even have a Web site. Another limitation is that CSAs rarely have the need to break down operating entity employees in terms of full-time and part-time employees on their Web sites, so those aspects of each airport's employment remain unknown.
Literature Reporting Total On-Airport Employment
Numerous sources, such as state and local economic impact studies and airport Web sites, give an account of total on-airport employment. Note that these sources are identical to those that report employment by CSA operating entity, as described above. Indeed, a few of these sources provide both CSA operating entity employment and total on-airport employment figures. However, documents containing total on-airport employment numbers are more commonly found in literature.
Many of the state publications that report total on-airport employment take the form of aviation or airport economic impact studies. Some sources show total on-airport employment on airport-by-airport basis, whereas others only provide aggregates. For example, the Illinois Department of Transportation's Division of Aeronautics released a study in 1996 in which 119 CSAs and non-CSAs in Illinois were surveyed for various data, including employment figures. In this report, total onairport employment, in terms both of full-time and part-time employees, was reported on an airport-by-airport basis for the majority of Illinois CSAs (Jamison, 1996) . Similar airportby-airport economic impact reports that showed CSA on-airport employment were conducted for Florida (Wilbur Smith Associates, 2000) (Swenson & Eathington, 2000) .
Yet another category of state documents that provide total on-airport employment are those that include employment based on total economic impacts rather than just direct economic impacts; these employment figures incorporate not only employment segments supporting aviation activity (total on-airport employment), but also employment due to indirect impacts and economic multiplier effects, as spending re-circulates within the airport's region. Thus, these CSA employment numbers take into account a broader spectrum of employees and are much larger than the ones mentioned previously. (Harrah, Gallagher, & Townsend, 2003) .
The final group of sources that discuss total on-airport employment are the respective Web sites of CSAs. Again, as for operating entity employee numbers, total on-airport employment figures are usually found on Web pages entitled "Airport Facts," "Fast Facts," or "About the Airport." Newark Liberty International Airport's Web site, for example, states that "over 24,000 people are employed at the airport" (Port Authority of New York and New Jersey, Employment and Economic Impact section). Many other airports list total on-airport employment numbers on their Web sites, such as Palm Springs International Airport, Little Rock National Airport, and Cincinnati/Northern Kentucky International Airport. 1) . Again, these employees may or may not be employed by CSAs, and because airfield operations specialists are not the only employees employed by operating entities of CSAs, this number is an underestimate of CSA operating entity employment. Therefore, the data provided by the BLS is either too broad or too narrow, and it does not adequately reflect CSA employment, which renders it not applicable to this study.
Overall National Studies
Next, national aviation studies also discuss airport employment in a general manner. For example, a study carried out by Wilbur Smith Associates entitled The Economic Impact of Civil Aviation on the U.S. Economy showed that aviation had a direct impact of 2,165,728 jobs and an indirect impact of 5,632,945 jobs in 1993 (1995, p. 5) . The combined impacts total 7,798,673 jobs, which accounted for approximately 88.2% percent of 1993's total civil aviation-related jobs (Wilbur Smith Associates, p. 5) . Note that these figures take into account an economic multiplier effect, as described earlier.
In addition, a study conducted by Airports Council International-North America (ACI-NA) in 2002 regarding the impact US airports have on local regions found that there are 1.9 million on-airport jobs at US airports and 4.8 million jobs created in local communities, which result in $190 billion in earnings (Airports Council International-North America [ACI-NA], 2002, p. 1). The study also projected that U.S airport related employment will be 9.9 million in 2013 (ACI-NA, p. 2). This growth is projected to correspond with the increase in outputs and earnings of the airports (ACI-NA, p. 3). The study showed the significance commercial service has on airport employment. For example, it highlights the example of Baltimore/Washington International Airport (BWI), where 12,030 jobs result directly from airport activity, totaling $358 million in wages and salaries in 2000; of the total jobs, 10,465 jobs, or 87%, were generated by commercial service activities (ACI-NA, p. 10). At a smaller airport-Blue Grass Airport in Lexington, Kentucky-commercial service activities also accounted for the majority (57%) of the 1,760 jobs it contributed to the local economy in 2001 (ACI-NA, p. 11).
The Moreover, trade journals contain various articles regarding CSA employment. For instance, two recent articles published in AAAE's Airport Magazine described CSA employment by hub category. Page (2004, p. 24) reported an average number of CSA operating entity employees at large, medium, small, and non-hub CSAs at 606, 276, 81, and 27 employees, respectively. Although this survey provides recent data regarding CSA operating entity employees, it does not list data on an airport-by-airport basis. Furthermore, the survey was based on only 188 responses (Page, 2004) . The January/February 2005 issue of Airport Magazine showed that airport jobs are dependent on the size of the airport (Page, 2005) . That study provided equations for estimating the optimum number of airport staff. While the relationship between airport size and number of employees may be logically obvious, this study helped explain the variance in the employment figures at different airports.
Moreover, prior studies regarding aviation employment reported approximately 2.1 million aviation employees in the US (NewMyer, Kaps, & Sharp, 1997; NewMyer & Owen, 2003) . However, these studies were generic in nature, as they focused on obtaining an overall US aviation industry employment estimate. The 2003 study by NewMyer and Owen reported a total of 37,088 persons employed directly by the operating entities of the 100 busiest CSAs; however, the remaining 400 CSAs-a vital segment of the nation's airport system-were excluded in that survey.
Literature Review Conclusion
This study was warranted because of several limitations with existing CSA employment data. First and foremost, a complete set of data regarding the number of people employed by CSA operating entities-and by airport tenants-is not available on an airport-by-airport basis. Many inconsistencies exist within the existing literature. For example, in economic impact studies, some state documents provide airport-by-airport-breakdowns of both CSA operating entity employment and total on-airport employment, whereas others only provide total on-airport employment. Similarly, some airport Web sites list employees employed by the operating entity, others list total on-airport employees, and still others do not provide any employment count whatsoever.
Next, the data available in literature was not collected at the same time, so it is difficult to compare data sets, and one cannot expect to arrive at accurate conclusions about CSA employment trends. Furthermore, much of the data is no longer current. National tragedies such as the terrorist attacks of September 11, 2001, and local events such as the closing of a major regional business can affect employment at CSAs, so it is imperative that current data be used.
Another issue in using the data in literature to reach conclusions about CSA employment is that the methods of data collection differed from study to study. Some studies provided employment estimates, while others extrapolated data based on trends. Some studies provided CSA employment numbers based on the total economic impact of the airport, whereas others merely provided direct airport employment.
Thus, after reviewing literature, it was found that no detailed and same-date CSA employment data was available in an airport-by-airport method. Because the employment numbers were inconsistent in their methods and dates of collection, a specific number of CSA operating entity employees and total on-airport employees could not be firmly established.
METHODOLOGY
In order to have a systematic approach to collecting and recording data, the study used the FAA's 2002 enplanement data as its primary source of CSAs (FAA, Passenger boardings). This provided the study with a set of 509 CSAs ranked by enplanements, as well as other information-such as location identities and hub classification which would be useful in analyzing the data collected. To obtain a more recent data set, the FAA 2002 enplanement ranking was compared to the CSAs included in the 2005-2009 NPIAS (FAA, Report to Congress). All the CSAs in the 2002 enplanement ranking were included in the NPIAS dataset with the exception of Charlevoix Municipal Airport (CVX). CVX was therefore added to the enplanement list, resulting in a total of 510 CSAs contacted for this study. However, because CVX was not a CSA in 2002, it was not included in any of the data analyses that dealt with enplanement data.
The collection of data for this research entailed contacting airport personnel at CSAs. Therefore, as is required by research policy at Southern Illinois University Carbondale (SIUC), an approval to conduct research involving human subjects was obtained from the SIUC Human Subjects Committee in 2004, prior to beginning the study. An extension of the approval was granted on October 14, 2004, effective through November 21, 2005.
The data collection was undertaken between September 30, 2004 and March 30, 2005. During this period, there were two approaches to the collection of data. First, the study started out with a phone survey. Airport personnel were asked questions from the study's questionnaire (see Appendix A). This was conducted for about a month, during which approximately 125 CSAs were contacted, most of which were called more than once. Approximately 50 responded. Due to the low response rate, expense, and time consumed, the researchers opted to switch to a mail survey in order to collect the data needed.
After obtaining contact names and addresses from sources such as airport Web sites, the AAAE print and online directories (American Association of Airport Executives, 2003) , and the World Aviation Directory & Aerospace Database (Jackman, 2004) , the surveys were mailed. Due to the time, it took to gather contact information of appropriate airport personnel, the surveys in the first mailing were sent in batches during the week of October 18, 2004. However, the first mailing did not include any noncontinental US CSAs because contact information was not yet in hand. These CSAs were located in Hawaii, Alaska, Puerto Rico, Guam, American Samoa, and the Northern Mariana Islands, and surveys for these CSAs were sent as soon as contact information was obtained. Depending on contact information available, surveys were addressed to a variety of airport personnel, such as airport managers, airport directors, human resource managers, and public relations managers. Additionally, because some operating entities were known to run multiple CSAs-such as the majority of Alaskan CSAs-only one person may have been contacted to provide employment data for those CSAs.
As responses were received, the data set was updated. A second mailing was completed during the week of December 15, 2004. A third mailing was sent during the week of January 21, 2005 and a final mailing sent during the week of February 7, 2005. These mail surveys gave CSAs the option to respond by mail (return envelopes were enclosed with each survey), fax, e-mail, or phone. However, majority of the responses were received by mail. Representatives at nine airports responded by fax and data for 78 airports was received by email. (Note that 71 of these e-mail responses were obtained from one source in Alaska.) Despite the study's reliance on mail surveys, phone surveys were not completely abandoned.
Phone surveys were continued throughout the mailing process, especially to follow-up on mail responses that were not clear. Furthermore, after all mailings were completed, an additional 34 CSAs responded to the survey by phone.
Data collection was completed during the week of April 1, 2005 . The study had an extremely robust response rate of 95.1%. As shown in Figure 1 , out of the 510 total CSAs surveyed, 485 responses were received and only 25 CSAs (4.9%) did not respond.
It is also important to note that all of the top 100 airports ranked by 2002 enplanements responded to the survey, as shown in Figure 2 . Only two airports ranked within the top 200 CSAs did not respond to the survey. The remaining 23 airports that did not respond were among airports ranked lower than position 200 based on enplanements. 
Assumptions and Guidelines Used in Analysis
In recording the responses received from CSAs, the following guidelines were used in order to maintain a systematic study:
1. Unless otherwise noted by the respondent, the employment statistics provided were assumed to be current and accurate as of the day the survey was completed. 2. If a range of employment statistics was given instead of a single figure, the low employment estimate was used. 3. If multiple surveys were received from any given CSA, the survey completed by the person of higher organizational rank was used. 4. Contract positions were included in operating entity employment numbers. 5. Seasonal employment numbers were combined with part-time employment numbers to make a category of part-time and seasonal operating entity employees. 6. When recording the responses for the type of operating entity in the "other" category, similar responses were batched together. For example, aviation commission and airport commission were all reported as airport commissions. 7. CSAs opting to have their employment numbers remain confidential were noted, and their numbers will not be disclosed but will be included in statistical analyses.
Limitations
Despite the wide representation this study has due to its high response rate, the study also has its limitations, as is expected with any study. Below are some of these limitations. 
SURVEY RESULTS AND ANALYSIS

Overall Results
Respondents were asked to provide the number of employees employed by the airport operating entity, and of the 95.1% who responded to the survey question, a total of 47,625 employees are reported to be employed by operating entities of CSAs. Of this total, 45,067 (94.6%) are full-time employees and 2,558 (5.4%) are part-time employees. The top 20 CSAs in terms of airport operating entity employment are shown in Figure 3 . As noted in the figure, there are four airports that employ 1600 or more full and part time employees: Los Angeles International (LAX), Miami International (MIA), Dallas/Fort Worth International (DFW) and Chicago O'Hare International (ORD). The LAX total of 2,460 employees far and away is the leading number of operating entity employees at any one airport. Note that the top 20 airports ranking by operating entity employees employ a total of 20,833 employees, or 43.7% of the total reported by all respondents.
Based on an 89.2% response rate for the survey question regarding the total number of employees working at the airport (on-airport employees), there are 1,154,660 employees reported to be working at CSAs. This number includes businesses at the airport, such as airlines, concessionaires, fixed base operators (FBO's) and freight forwarders. Figure 4 shows the top 20 airports ranked by their reported onairport employment. Three of the reporting airports indicated that they had 40,000 or more on-airport employees each. These airports were Hartsfield-Jackson Atlanta International Airport (ATL) at 48,000, Chicago O'Hare International Airport (ORD) at 45,000, and Dallas/Fort Worth International Airport (DFW) at 40,000. The top 20 airports listed in Figure 4 employ 
Employees by Operating Entity
The purpose of this section of the article is to discuss the distribution of employees at commercial service airports (CSAs) by their type of operating entity. The reason for this type of analysis is that states, over the years, have subdivided themselves into many different forms of local government entities. In addition to the states, many of these local government entities have become airport operating entities. The survey asked respondents to report their operating entity by the categories shown in Figure 5 . Based on the study's 95.1% response rate, it was determined that cities and airport districts/authorities operated most of the CSAs, 26% and 25%, respectively, as shown in Figure  6 . The remaining 49% of the CSAs are operated by various entities such as states, which operate 18%; counties/parishes/boroughs , which operate 13%; and port districts/authorities, which operate only 7%. "Other" entities operate 11% of the CSAs, and a detailed listing of these "other" operating entities is listed in Figure 7 . Of all operating entities, Figure 8 shows that the largest number of total operating entity employees were reported at city airports (16,116) followed by airport authorities/airport districts (13,593). Figure 9 illustrates the average number of employees by airport operating entity type, which shows that an average of 162 employees work at 33 port authority/port district airports while an average of 130 employees work at 124 city airports and an average of 111 employees work at 123 airport authority or district airports. 
Total Number of Employees Working at Airports
In the survey, respondents were asked for the total number of employees (at the airport) employed by the entity that operates their given airport. As depicted in Figure 10 , CSAs run by cities had the highest total number of on-airport employees at 443,228. Airports operated by airport districts or authorities had the second highest total while those CSAs operated by states had the least total on-airport employment. In an attempt to illustrate how the data might be used to estimate airport employee productivity, Figures 11 (by airport classification) and 12 (by airport enplanement rank) show the average passengers per employee working at the airport while Figures 13 and 14 show the average passengers served per operating entity employee at a given category of CSA, as calculated from the survey results. In these analyses, the employees at the large hub airports or top 50 airports ranked by enplanements cater to considerably more passengers than the airports not in the top 50 CSAs. However, as shown in Figure 11 , there is not a large difference in the average passenger departures per total on-airport employee at small hub CSAs versus non-hub CSAs. This is because there was a large number of non-hub CSAs that reported having large numbers of total on-airport employees. For instance, the following non-hub CSAs reported having greater than 1,500 total on-airport employees: St. Petersburg-Clearwater International (PIE), Fort Wayne International (FWA), Lincoln Municipal (LNK), Montgomery Regional (MGM), and Greater Peoria Regional (PIA).
On the other hand, Figure 12 shows a lower average number of passenger departures per employee in the airports ranked between 51 and 100 compared to those between 101 and 150. The understatement on the airports ranked between 51 to 100 airports is because some CSAs in this category did not provide their employment figures, and the information was not available to the study through other sources. Figure 15 shows the passengers served per operating entity employee and the number of aircraft operations per operating entity employee. Note that the employment numbers do not have a direct relationship with the airports' operations in regards to enplaned passenger and aircraft operations. However, as shown in Figure 15 , both values are illustrated to have identical trends. It should be noted again that the data reported on in this study are self-reported data provided by the airport operating entities. It is assumed that these data are correct since they have been provided by the airport operating entities themselves. However, there is no way to absolutely verify the accuracy of the data reported. This is particularly true of the data reported for "the total number of employees working at the airport (ALL employees, including those employed by airlines, FBO/s, concessions…." (See Appendix B). These data must be considered estimates and not hard data.
The results obtained from this study can be compared to employment data provided by various sources in literature. The differences between both of the BLS figures and those collected in this study are: (1) the BLS figures include employment at non-CSAs, whereas this study strictly surveyed CSAs, and (2) this study provides data for both operating entity employees (47,625) and total on-airport employees (1, 154, 660) , whereas the BLS numbers do not provide further details of their employment figures. Thus, the current study provides a more detailed account of CSA employment than the BLS.
Moreover, the data collected in this study can be compared to a recent report in Airport Magazine (Page, 2004) . As shown in Figures 16  and 17 , there are four airport hub classifications-large hub, medium hub, and small hub-for which the average number of operating entity employees was found to be greater in this study than that reported in Airport Magazine. Note that the sample size for the Airport Magazine study was only 188, compared to a more-than-double response rate of 485 in this survey. In addition, this study provides more comprehensive and detailed data, such as employment by type of operating entity, which the Airport Magazine study does not offer. 
CONCLUSIONS AND RECOMMENDATIONS
As is elaborated in the literature review, sources that provide statistics on economic impacts of airports are numerous. Some CSAs have individual economic impact studies, which help to show the significance that CSAs have to regional development. However, a breakdown of the employment at these airports showing employment by airport operating entities is unavailable within these prior airport economic impact studies. However, the current study reported on here provides some specific, selfreported data on airport operating entity employment at the CSAs.
From this study, it can be concluded that:
• there are approximately 47,625 full and part-time employees employed by the entities that operate CSAs in the USA, as reported by the respondents to this survey.
• the top twenty airports (ranked by operating entity employees) employ 20,833, or 43.7%, of the total.
• the top airport in terms of operating entity employees is LAX with 2,460 employees.
• a total of 1,154,660 people are employed at CSAs by all on-airport employers (operating entities, airlines, general aviation companies and others).
• cities and airport authorities are the most numerous airport operating entities present at CSAs, with 124 and 123 respectively, or 50.9% of the total reporting. Further, this study shows that there is a diverse range of operating entities of United States CSAs. Some of the operating entities are defined by regional history; for example, most Alaskan airports are operated by the state because the state attempts to maintain access to various areas of its jurisdiction. Most airports in large cities are operated by the city governments 
Airport Classification Average Number of Operating Entity Employees
Note: Error bars correspond to one half a standard deviation above and one half a standard deviation below the mean.
as the cities attempt to develop economic gateways in their jurisdiction. There are exceptions to large cities such as New York City, in which its three big airports-Newark Liberty International Airport, La Guardia Airport, and John F. Kennedy International Airport-are run by a port authority. This is because the region's transportation has historically been dependent of the port system.
Most of the total on-airport employment, as well as a large percentage of the operating entity employment, are concentrated at the CSAs that are airline hubs. This mass employment helps to support the United States' hub-and-spoke airport system.
Recommendations
This study provides a simple methodology for studying employment at United States airports, from which further studies can be conducted at airports other than Commercial Service Airports. In addition, a more complex survey design could be instituted to collect information from multiple sources at the same airport, therefore increasing the overall validity of the results at specific airports. A future study could be conducted to analyze the impact that airport revenues and airport acreage have on airport employment. In doing so, the study could determine whether or not revenues and acreage are good predictors of employment at CSAs. Finally, comprehensive, all-inclusive models for estimating airport employee productivity along the lines of those presented in Airport Magazine could be calibrated using the results of surveys at all categories of airports. 
